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(57) Abstract 

[Purpose] To provide a stator winding that decreases the dimensions of the slots of a rotary 
electric motor, and the dimensions of the entire rotary electric motor. 

[Constitution] The stator winding 4 of a rotary electric motor is divided into several winding 
sections, a high-voltage side winding 4a consisting of cable of the rated voltage class is wound 
to the winding section of the terminal side, a low-voltage side winding 4b consisting of cable 
of a voltage class corresponding to the voltage applied to the winding of this winding section 
is wound to the winding section between die high-voltage side winding 4a and the neutral 
point, and thus the thickness of the low-voltage side winding 4b becomes small, and die di- 
mensions of the slot 2 can be reduced. As a result, the entire electric motor can be made 
smaller. 



Claims 

1. A method of winding a stator winding in a rotary electric motor using a cable with a Y- 
comiection, characterised in that the said stator wmding is divided into several winding sec- 
tions, cable of the rated voltage class is wound to the windmg section of the tenninal side, and 
cable of a voltage class corresponding to the voltage applied to the winding of the winding 
section in question is wound to the winding sections between this cable and the neutral point. 

2. A method of winding a stator winding in a rotary electric motor according to claim 1, 
characterised in that the said sutor winding is divided mto two winding sections, cable of the 
rated voltage class is wound to the terminal side, and cable of a vohage class half of the said 
rated voltage is wound to the winding section between tliis cable and the neutral point. 

3. A method of holding a stator winding in a rotary electric motor using cable, characterised 
in that a slot wedge cable consisting of a cable identical with or similar to that of the said sta- 
tor winding is continuously inserted across the slots as a spacer between the stator winding 
and the slots into the gaps inside the said slots between the said stator winding and the said 
slots. 

Detailed description of the invention 

[0001] Industrial field of application 

This invention is related to a method of winding and holding a stator winding in a rotary 
electric motor. 



[0002] Prior art 

Conventionally cable is used in the stator winding of high-voltage submersible electric motors 
and the like, and the cable is housed in slots of the stator core. Fig. 4 is a cross-section view 
of a slot in a stator core prepared by the prior winding method of a stator winding. In Fig. 4. 
a stator core 1 comprises a slot 2, and a stator winding 4 inside the slot 2 is wound of one 
type of cable of the rated voltage class. A winding for high voltage is usually connected by 
the Y-connection, whereby a low voltage is applied to the neutral point side and the rated 
voltage is applied to the terminal side. 

[0003] Fig. 5 is a cross-section view of another prior slot in a stator core. Since the packing 
factor was kept low for improving operability of the winding process and preventing scratches 
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in the winding when using cable in the prior stator windings in rotary electric motors, gaps 
were left between the slots 2 and the stator winding 4 as the winding process was completed. 

[0004] Problems to be solved by the invention 

Since the prior stator windings are wound of one type of winding cable, the cross-section di- 
mensions of the slot 2 become large for housing the cable and there are limits to the strength 
of the stator core 1 and the magnetic flux density, there has been the problem that the stator 
core 1 becomes large and thus the dimensions of the rotary electric motor become large. 
Further, for holding the stator winding 4, it has been conventionally fixed by tie strmgs at the 
coil end part, but since there are gaps between the stator winding 4 and the slots 2, there has 
been the problem that the winding cables are rubbed against each other due to electromagneUc 
oscillation, mechanical vibration etc. and get worn. 

[0005] This invention aims at providing a winding method for stator winding that decreases 
flie dimensions of stator core slots of a rotary electric motor, and makes the dmiensions of the 

entire rotary electric motor smaller. 

[0006] This invention aims at providing a holding method for stetor winding of a rota^ ^If" 
ric motor that can prevent the wear of winding cables caused by their mutual rubbmg by 
mearS holding the stator winding of a rotary electric motor inside the slots so that « does 
not move. 

[0007] Means for solving the problems 

The said aim is achieved in a Y-comiected rotary electric inotor using ^^^le for the stotor 
winding if the said stator winding is divided into several wmdmg secttons cable of *e rat^ 
voLge class is wound to the winding section of the temiinal side, and cable of a voltage cla^s 
corresponding to the voltage applied to the winding of the windmg section m question is 
wound to the winding sections between this cable and the neutral pomt. 

[00081 Further, the slots are ideally made smaller if the said stator windirig is divided into two 
winding sections, cable of the rated voltage class is wound to the terminal side, and cfble of a 
voltage class half of the said rated voltage is wound to the winding section between this cable 
and the neutral point. 

[0009] The said aim is further achieved in a rotary electric motor using cable for stator 
winding if a^loUvedg^xaWe^sisting of a cable identical with or smular to that of the said 
^^T'Ll^rSa^^crt^ across the slots as a spacer between the stator wmdmg 
and Jhe slots into the gaps inside the said slots between the said sutor wmdmg and the said 
slots. 

[0010] Action 

In this invention, since the stator winding is divided into several winding sections caWe of the 
rated voltage class is wound to the winding section of the terminal side, and "^^^ °f ^ ^^^^^^^^ 
Zs corresponding to the voltage applied to the stator winding of the windmg section in 
que tion s wound to .he winding sections between this cable and the ^^^^^ Pf" ' 
ing of the neutral point side becomes thin and the slot dimensions can be decreased. As a re- 
sult of this, the dimensions of the electric motor can be decreased. 

[0011] Further, since a slot wedge cable consisting of a cable identical with or similar to that 
of the said stator winding is continuously inserted across the slots as a spacer between the 
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stator winding and the slots into the gaps inside the said slots between the said stator winding 
and the said slots in this invention, the winding is bound inside the slots so that it will not 
move, and there is no mutual rubbing between the winding cables. 

[0012] Examples 

Example 1 

Fig. 1 is a cross-section view of a stator core groove according to the winding method of this 
invention using several cables. In Fig. 1, the same symbols are used for the same parts as in 
Fig. 4. In the example of Fig. 1, the stator winding 4 is divided into two winding sections, a 
high-voltage side winding 4a consisting of cable of the rated voltage class (e.g. 6,6 kV) is 
wound to the winding section until half of the slot from the terminal side, and a low-voltage 
side winding 4b consisting of cable of a voltage class half of the said rated voltage (e.g. 3.3 
kV) is wound to the winding section between the high-voltage side winding 4 (should be 4a) 
and the neutral point. Since the thickness of the low-voltage side winding cable 4b is small, 
the cross-section dimensions of the slot 2 can be decreased. A slide 3 is put onto the inside 
surface of the slot 2 to prevent rubbing of the stator winding by the stator core, and a cushion 

5 made of nitrile rubber is inserted between the high-voltage side winding 4a and the low- 
voltage side winding 4b so as to prevent the wearing of cables. Since the slots 2 are made 
smaller, the entire rotary electric motor can be made smaller. 

[0013] In the example of Fig. 1, the winding was divided into two winding sections, but it can 
also be divided into three winding sections. If the rated voltage is 6.6 kV, cable for 6.6 kV is 
used on the terminal side, cable for 4.4 kV is used in die cenural part, and cable for 3.3 kV is 
used on the neutral point side. 

[0014] Example 2 

Fig. 2 is a cross-section view of a stator core slot according to an embodiment of this inven- 
tion using the same type of cable as in the stator winding as a spacer. In Fig. 2, the same 
symbols are used for the same parts as in Fig. 5. In the example of Fig. 2, a slot wedge cable 

6 consisting of a cable (for example cross-linked polyethylene cable or polyvinyl chloride ca- 
ble) identical with or similar to that of the said stator winding 4 is continuously inserted across 
the slots 2 as a spacer between the stator winding 4 and the slots 2 into the gaps inside the 
said slots 2 between the stator winding 4 and the slots 2. Since the stator winding 4 is thus 
bound inside the slots 2, the wearing caused by mutual rubbing of the winding due to elec- 
tromagnetic oscillation, mechanical vibration or the like can be prevented. Fig. 3 is an ele- 
mentary wiring diagram seen from the inside of the stator core of Fig. 2. In Fig. 3, a slot 
wedge cable 6 is continuously inserted across the slots 2. It is also possible to use a thin slot 
wedge cable 6 and insert two or three cables to the gaps between the slots 2 and the stator 
winding 4. 

[0015] Effect of the invention 

According to this invention, since a stator winding using a cable with a Y-connection is di- 
vided into several winding sections, cable of the rated voltage class is used on the terminal 
side, and cable of a voltage class, corresponding to the voltage applied to the winding section 
in question is wound to the winding section on the neutral point side, the thickness of the low- 
voltage side winding can be made small, and the slot dimensions can be decreased. As a result 
of this, the entire rotary electric motor can be made smaller. 
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[0016] Further, since the winding is bound inside the slots by inserting a number of cables 
identical with or similar to chat of the said stator winding into the gaps between the stator 
winding and the slots, the wearing of cables by their mutual rubbing caused by electromag- 
netic oscillation, mechanical vibration or the like can be prevented. 

Brief description of figures 

Fig. 1 is a cross-section view of a stator core slot of a rotary electric motor according to ex- 
ample 1 of the stator core winding method of this invention. 

Fig. 2 is a cross-section view of a stator core slot of a rotary electric motor according to ex- 
ample 2 of the stator core holding method of this invention. 

Fig. 3 is an elementary wiring diagram seen from the inside of the stator core of Fig. 2. 

Fig. 4 is a cross-section view of a stator core slot according to a prior stator core winding 
method. 

Fig. 5 is a cross-section view of a another stator core slot according to a prior stator core 
winding method. 

Explanation of symbols 



1 


stator core 


2 


slot 


3 


slide 


4 


stator winding 


4a 


high-voltage side winding 


4b 


low-voltage side winding 


5 


cushion 


6 


slot wedge cable 
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